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TRANSPOSITION RINGS

length froIn
looking for

l

:spearean
beginning
rl the text,
Keep your

A. ROSS ECKLER
Morristown, New Jersey

Iman. There
and also fig
.ife. SoIne
ies of our

Take the word TEA and transfer the last letter to the start, obtain
ing ATE. Repeat this operation on ATE to get its present tense, EAT.
A final transfer returns us to the original word, TEA, cOInpleting the
cycle. It is not difficult to find other exaInples using rarer three-let
ter words; in the July 1975 GaInes & Puzzles, Darryl Francis exhibited
five Inore based on the letters AIT, ASP, EON, ETH and ICH (all fifteen
words can be found in ChaInbers Twentieth Century Dictionary) .
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i Solutions

Cycles of four four-letter words are sOInewhat harder to find. In
Language on Vacation (Scribne r IS, 1965), DInitri BorgInann pointed
out MELA-AMEL-LAME-ELAM, and Darryl Francis added ASER
SERA-ERAS-RASE in the GaInes & Puzzles article. As far as I know,
no one has ever published a cycle of five five-letter words using no re
peated letters.
In studying the Inany different ways in which one word can be tr ans
posed into another, it is necessary to restrict oneself to isograIns -
words with no repeated letters - - to avoid aInbiguity. In the May 1970
is sue of Word Ways, a type collection of the 119 different pos sible five
letter transpo sitions was pre sented, followed in NoveInbe r 1977 by 719
six-letter exaInples. This article extends the idea of these earlier
ones, pointing out that all transpositions can be classified into groups
of the type TEA-ATE- EA T, in which the saIne transpo sition applied
repeatedly to each successive letter-arrangeInent eventually brings
one back to the letter-arrangeInent starting the sequence. In parti
cular, we consider the feasibility of replacing letter- sequences with
words (as was done above) for four-letter and five-letter sequences.
We call such groups of transposed letter-arrangeInents transposition
rings. Note that the concept of transposition ring includes as a spe
cial case the iterated cyclic transposals discussed in Language on
Vacation.

The nUInber and variety of transposition rings increases rapidly
with the nUInber of letter s. Be side s the one already illustrated, there
are three other three-letter transposition rings, all of length two:
abc-acb, abc-cba, and abc-bac. For four-letter words, there are
three rings of length four and four of length three:
abcd-bcda-cdab-dabc
abcd-bdac-dcba-cadb
abcd-dcab-badc-cdba

abcd-adbc-acdb
abcd-dbac-cbda
abcd-dacb-bdca
abcd-cabd-bcad
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Note that the rings of length three consist of one fixed letter and three
letters that cyc}e in the abc- cab- bca manner. The six transpositions
not listed (abdc, adcb, acbd, dbca, cbad, bacd) are all in transposition
ring s of length two.

abcde
abcde
abcde
abcde
abcde
abcde
abc de
abcde.
abcde·
abcde.
abcde·
abcde.
abcde·
abcde.

Notice that the rings of length four contain various' subrings of
length two: abcd transforms into cdab which then returns to abcd, and
bcda and dabc likewi se interchange. In general, any ring with a non
prime length will factor into subrings.
Interestingly, words can be substituted into everyone of the above
transposition rings:
DOLl- lDOL- LlDO- OLlD
ANTE-NEAT-ETNA-TAEN
A RST - TSA R- RA TS- ST RA

PEAL-PALE-PLEA
A LES-ELSA-SLAE
TSIA-ATIS- SAlT
ARYL- RYAL- YARL

T A EN, A RST and SAlT are found below the line in Webster 1 s Fir st
Edition (and the Oxford Engli sh Dictionary); all other words are in
Webster I s Second or Third (ETNA and ELSA are capitalized). No
doubt readers can find examples using commoner words.
The words in each ring of length four can be rear
TIM E
ranged to form a Latin word square (Word Ways, May
I T E M
1975) - - a word square in which each letter appear s
MET I
exactly once in each row and column. However, not
E MIT
all Latin word squares correspond to transposition
rings of the same length; the famous Latin-language example above
consists of two transposition rings of length two.
There are a considerably larger number of different transposition
rings of five-letter words, including ten of length six:
abcde-bcdea-cdeab-deabc-eabcd
abcde-cadeb-dceba-edbac-beacd
abcde-dabec-edacb-cedba-bcead
abcde-ecabd-daecb-bedac-cdbea
abcde-dcaeb-eadbc-bdeca-cebad
abcde-ecdab-bdaec-caebd-debca
abcde-baecd-abdec-bacde-abecd-badec
abcde-bcaed-cabde-abced-bcade-cabed
abcde-bdeac-dacbe-abedc-bdcae-daebc
abcde-bedca-eacdb-abdce-becda-eadcb
abcde-cdaeb-aecbd-cbade-adceb-ceabd
abcde-cdeba-ebadc-adcbe-cbeda-edabc
abcde-cedab-dbace-aecdb-cbdae-deacb
abcde-dcbea-ebcad-acbde-dbcea-ecbad
abcde-dceab-aebdc-dbcae-acedb-debac
abcde-ecdba-adbce-ebcda-acdbe-edbca
abcde-acdeb-adebc-aebcd
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abcde-acebd-aedcb-adbec
abcde-aedbc-acbed-adecb
abcde-cbdea-dbeac-ebacd
abcde-cbead-ebdca-dbaec
abcde-ebdac-cbaed-dbeca
abcde-bdcea-decab-eacbd
abcde-becad-edcba-daceb
abcde-edcab-baced-decba
abcde-bceda-ceadb-eabdc
abcde-beadc-ecbda-caedb
abcde-ecadb-baedc-cebda
abcde-bcdae-cdabe-dabce
abcde-bdace-dcbae-cadbe
abcde-dcabe-badce-cdbae
There are no rings of length two 0 r three for five-letter words except
for subrings embedded in larger rings. In the rings of length six, two
letters exchange positions with each other and three other letters cycle
in the abc- bca- cab pattern. In the rings of length four, one lette r stays
fixed and the other. f our letter s cycle in the abcd- bcda- cdab- dbac,
abcd- bdac- dcba- cadb or abcd- dcab- badc- cdba patte rns pre sented in
conjunction with four-letter transposition rings.
As might be expected, it is considerably harder to replace the se
letter-arrangements with words; a number of partial results are exhib
ited below. At least in theory, the first of the six transposition rings
of length five should be somewhat easier to solve than the others -- it
uses only five of the twenty possible bigrams (ab, be, cd, de, ea) ,
whereas each of the other five use fifteen of them, inevitably leading
to rare bigrams. This theory is borne out by experience; a reasonably
satisfactory solution has been found for the first transposition ring of
length five, but no more than three words have been fitted into any of
the others of length five:
ANGOR- RANGO-ORANG-GORAN-NGORA
NGORA is a town in Uganda, given in the Times Index- Gazetteer; RAN
GO is a town in Tibet, given in the 1947 Encyclopedia Britannica World
Atlas and in the 1939 Hanunond' s New World Atlas. The other three
words can be found in Webster t s Second or Third Editions. Some typi
cal partial solutions for other transposition rings:
2

OPTER-toerp-etrpo- REPOT-TROPE
ASLET -LAETS-eltsa-tesal-ST ALE

3

ASPER- easrp- REAPS- PRESA- sprae
GROAN-agrno-NAGOR-onarg- RONGA

4

ASTEL-ltase-ealts-SLEAT-TESLA

6 LASTE- e stla- ATLES- SLEA T -teasl
ASTEL and ASLET are found in the OED, and LASTE in Funk & Wag
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nans Unabridged; OPTE R (one who opt s) appear s in no dictionary,
but is a plausible coinage. The other capitalized words are all in Web
ste r I s Second or Third Editions.

COll(

It seems to be a little easier to find words for the transposition
rings of length six; several partial solutions of four or more words
are given below:
1 ORANG- ROGAN-ornga-roang-ORGAN- RONGA
4

STARE- TERAS-esart-STRAE- TEARS-esrat

10 ,PALES-SLEAP-PEALS-SALEP- PLEAS- sealp
TALES- SLEAT- TEALS- SALET-tleas- SEALT
SEALT is found in Webster' s First Edition.
The transposition rings for six-letter words are too numerous to
reproduce here; they are of lengths six, five and four. It is not too
difficult to find transposition rings into which three words can be sub
stituted (ABLEST- T ABLES-STABLE- e stabl-lestab- blesta) • but only
one four-word example is known:
STINGE- TINGES-INGEST -nge sti- GESTIN-esting
GESTIN is an obsolete variant of gesten found in Webster 1 s First Edition.
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